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Abstract
Nested stromal-epithelial tumours (NSETs) of the liver 
have been reported to be extremely unusual primary 
hepatic neoplasms. To date, few cases have been de-
scribed in the literature. NSETs have been defined as 
non-hepatocytic and non-biliary tumours of the liver 
consisting of nests of epithelial and spindled cells, 
myofibroblastic stroma and variable intralesional cal-
cification and ossification. Here, we report a case of a 
young female who underwent liver resection for a large 
hepatic lesion that proved to be a calcifying NSET on 
pathological examination. Details about the clinical and 
histopathological features of the tumour are reported.
© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Rare cases of hepatic nested stromal-epithelial 
tumours (NSETs), consisting of non-hepatocytic mixed 
stromal and epithelial neoplasms with associated calcifi-
cation and ossification, have been previously described. 
To date, NSETs’ behaviour and prognosis are complete-
ly unclear. We report the case of a 23-year-old female 
who underwent liver resection for a large hepatic, calci-
fying NSET. Details about preoperative imaging and the 
clinical and histopathological features of this very rare 
hepatic tumour are reported.
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INTRODUCTION
Nested stromal-epithelial tumours (NSETs) of  the liver 
are very rare primary tumours characterised by unex-
ampled clinicopathological features. To date, only isolated 
cases[1] and small series have been reported in the litera-
ture[2-4]. NSETs have been defined as a non-hepatocytic 
and non-biliary tumour of  the liver consisting of  nests 
of  epithelial and spindled cells with associated myofibro-
blastic stroma and variable intralesional calcification and 
ossification[2]. This rare liver malignancy appears solid on 
imaging and has been reported to be isolated or occasion-
ally associated with hormone cortisol-related syndrome. 
Herein, we describe a patient who underwent radical 
hepatectomy for a large calcifying NSET of  the liver.
CASE REPORT
Clinical history
In January 2012, a 23-year-old female was referred to our 
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unit for recurrent dull abdominal pain associated with ab-
dominal distension and dyspepsia. The patient had a past 
history of  being negative for hepatitis but positive for the 
consumption of  oral contraceptives during the previous 
5 years. 
On physical examination, a palpable mass in the up-
per abdomen was revealed. No Cushingoid or other clini-
cal features were evident.
Laboratory tests revealed an altered serum level of  
aspartate aminotransferase (36 IU/L; normal range: 5-30), 
alanine aminotransferase (297 IU/L; normal range: 5-35), 
alkaline phosphatase (62 IU/L; normal range: 4-150) and 
gamma-glutamyltransferase (285 IU/L; normal range: 
6-32). Virological markers for hepatitis B and C yielded 
negative results. Tumour markers, including carcinoem-
bryonic antigen (CEA) and alpha-fetoprotein (AFP), were 
negative, whereas the level of  carbohydrate antigen 19-9 
(CA19-9) was elevated (98 IU/mL; normal value: < 40). 
Abdominal computed tomography (CT) revealed a 
well-circumscribed liver lesion of  16 cm in size involv-
ing the left hemiliver, part of  the right anterior section 
(S5-8)[5] and the paracaval portion of  the caudate lobe 
(S1pc). Extensive vascular invasion including the left he-
patic vein (LHV) and middle hepatic vein (MHV) at the 
hepatocaval confluence and the left portal pedicle (LPP) 
was evident. The lesion appeared solid and heterogene-
ous, with a rim-like enhancement on the arterial phase 
and a gradual centripetal enhancement on delayed phases. 
Multiple intralesional calcifications were also evident.
On magnetic resonance imaging (MRI), the tumour 
showed hypointensity on T1-weighted images and hy-
perintensity on both T2- and diffusion-weighted im-
ages (DWI), with small central necrotic collections. An 
inhomogeneous pattern with subcentimetric calcifica-
tions showing mostly hypointensity on both T1- and T2-
weighted images was depicted. On gadolinium-enhanced 
images, the lesion showed a heterogeneous enhancement 
pattern on the arterial phase and washout in the portal 
and parenchymal phases (Figure 1A). The hepatocyte-
specific delayed phase (Primovist, Bayer-Schering, Berlin, 
Germany) showed a hypointense lesion on T1-weighted 
images, with well-defined margins and a hyperintense 
capsule.
The work-up was completed with total-body 11C-cho-
line positron emission tomography (PET), which showed 
only slight pathological uptake of  the tracer into the 
liver (Figure 1B). Based on these preoperative findings, a 
percutaneous lesion biopsy was not considered, and the 
patient was candidated to liver resection with a presump-
tive diagnosis of  fibrolamellar hepatocellular carcinoma 
(HCC) or hepatocholangiocarcinoma.
At laparotomy, peritoneal carcinomatosis was exclud-
ed. During liver exploration, a huge, hard liver tumour 
entirely occupying the left hemiliver, part of  S5-8 and the 
S1pc was confirmed. On intraoperative ultrasonography 
(IOUS), no additional lesions were detected, and the tu-
mour showed well-defined margins and a heterogeneous 
echogenicity, with several intralesional hyperechoic spots 
due to multiple calcifications. Extensive involvement of  
the LHV, MHV and LPP was confirmed. Once the intra-
operative staging was completed, the patient underwent 
an extended left hepatectomy with left and middle he-
patic vein resection for radical removal of  the mass. The 
specimen weighed 2000 g. Intraoperative blood loss was 
100 mL, and the patient did not receive a blood transfu-
sion. The postoperative course was uneventful, and the 
patient was discharge on the 10th postoperative day. Cur-
rently, the patient is alive and disease free 21 mo after 
surgery. 
Pathological features
Grossly, the tumour had well-defined margins, was ar-
ranged in yellow lobules with several granular and rasping 
foci and was 16 cm in size (Figure 2A). On histology, the 
tumour was composed of  well-defined nests of  epithelial 
cells separated by strands of  stromal cells and focally ad-
mixed with calcifying material (Figure 2B). The epithelial 
component was represented by polygonal to spindle-
shaped cells, devoid of  overt cytological atypia; stained 
positive for CKpool, CK19 and CD56; and stained nega-
tive for Hep Par-1 (hepatocyte paraffin 1) and AFP. Scat-
tered nuclei were also immunoreactive for WT1 (Figure 
2C). The stromal component stained positive for vimen-
tin and smooth muscle actin. The mitotic index was < 5 
mitoses/10 HPFs, and 10%-15% of  cells stained positive 
for Ki67.
Molecular genetic study
Several neoplastic nuclei were positive for the EWS-WT1 
fusion transcript (Figure 2D) but negative for the SYT-
SSX fusion transcript.
DISCUSSION
Stromal-epithelial tumours are extremely rare conditions 
of  the liver, and very few cases have been previously de-
scribed[1-4]. The unusual entity defined as an NSET typi-
cally displays an arrangement of  cellular nests composed 
of  spindled or epithelioid cells surrounded by desmo-
plastic stroma and associated with variable calcifications 
or ossifications. To our knowledge, few cases of  NSETs 
have been reported[1-4,6]: of  these, only one has been de-
scribed in Asian descendants[6]. 
This primary liver lesion represents an unexampled 
clinicopathological entity with an unclear pathogenesis. 
However, based on immunohistochemical studies show-
ing an intimate correlation of  tumoural cell nests with 
bile ducts and the expression of  specific antigens, as well 
as the shared expression of  CD56 by both components, 
the origin of  this tumour in a hepatic mesenchymal 
precursor cell with primitive differentiation along the 
bile duct lineage is strongly suspected[3,4]. The expres-
sion of  WT1 is also in favour of  this hypothesis, as this 
multifunctional protein is a requisite component of  the 
mesenchymal-to-epithelial transformation during certain 
processes in organogenesis[7].
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NSETs predominantly occur in young females and 
are more frequently located in the right hemiliver. Con-
versely, in the case described here, the tumour occupied 
the left hemiliver. 
The development of  this tumour may occur as an 
isolated condition or in association with a hormone-
related syndrome, such as Cushing syndrome. Heerema-
McKenney et al[3] reported two cases of  NSETs occurring 
in paediatric patients that were associated with Cushing 
syndrome due to an elevated adrenocorticotropic hor-
mone (ACTH) level[4]. Additionally, Rod et al[8] described 
a 17-year-old female patient affected by a large hepatic 
NSET causing mild Cushingoid syndrome secondary to 
moderate-to-high ACTH secretion. In our experience, 
Cushing-like symptoms were not evident.
From a clinical standpoint, one of  the main differ-
ential diagnoses is a mixed epithelial and mesenchymal 
hepatoblastoma, although very few cases have been re-
ported in adults[9]. However, this tumour shows compo-
nents of  foetal and/or embryonal hepatocyte differentia-
tion and lacks the typical stromal architecture of  NSETs. 
Synovial sarcomas and desmoplastic small round cell 
tumours (DSRCTs) are other diagnostic possibilities to 
consider that can be distinguished based on specific his-
tologic features. Indeed, in the current study, the absence 
of  a demonstrable carcinoma component and the SYT-
SSX fusion transcript helped to exclude the diagnosis of  
synovial sarcoma. However, cases of  synovial sarcoma 
with extensive calcification and osteoid formation have 
been reported[10,11]. In our case, the histologic features 
of  the NSET were slightly reminiscent of  those of  
DSRCTs[12,13], as both tumours exhibited nests of  WT1-
positive cells and were positive for the EWS-WT1 fusion 
transcript. The NSET, however, can be distinguished 
from DSRCTs by the NSET’s typical arrangement of  
myofibroblastic collars and fibrovascular supporting stro-
ma, which differed from the fibrous stroma of  DSRCTs. 
However, the NSET was not immunoreactive for desmin, 
whereas the opposite is observed in DSRCTs. In the case 
reported here, based on preoperative imaging features, 
a diagnosis of  fibrolamellar HCC or eventually mixed 
hepatocholangiocarcinoma was considered. 
Interestingly, the patient had taken oral contraceptive 
pills (OCPs) during the previous 5 years. As reported for 
hepatic adenoma[14], a possible role for OCPs in the oc-
currence of  the NSET could be considered. However, no 
staining for hepatocyte antigens was demonstrated in any 
tumour cells, which led us to exclude a likely correlation 
with hepatic adenoma. Furthermore, a lack of  progester-
one and oestrogen receptors in tumoural cells contrib-
uted to doubt about the hypothetical correlation between 
NSET occurrence and OCP consumption. However, 
more studies on a larger number of  cases are likely need-
ed before a possible correlation can be determined.
NSET prognosis remains an unclear matter, but based 
on current information, this tumour seems to have low 
proliferation activity and an indolent course, behaving as 
a low-grade malignancy featuring unusual extrahepatic 
spread and a possible presentation since childhood. How-
ever, specific tumoural features, a large size and vascular 
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Figure 1  Radiological imaging. A: Abdominal magnetic resonance imaging scan showing a 16 cm diameter inhomogeneous and partially calcified (asterisk) mass 
of the left liver; B: Total-body 11C-choline positron emission tomography showed a slight pathological uptake of the tracer in the peripheral part of the tumour (red ar-
rows).
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not extrahepatic disease. 
In conclusion, this report aimed to clarify the clini-
cal history, therapy, imaging pattern and histopathologi-
cal features of  a very rare primary liver tumour that is 
still poorly characterised. Awareness of  hepatic NSET 
occurrence may help to identify additional cases, enlarg-
ing knowledge about NSETs’ clinical behaviour and 
prognostic features and limiting the possibility that these 
tumours could be misdiagnosed and confused with other 
aggressive liver malignancies.
COMMENTS
Case characteristics
Symptoms were featured by dull abdominal pain associated with abdominal 
distension and dyspepsia. 
Clinical diagnosis
Palpable mass in the upper abdomen. Cushingoid clinical features can be 
sometimes detected.
Differential diagnosis
Mixed epithelial and mesenchymal hepatoblastoma, synovial sarcoma and des-
moplastic small round cell tumour are the main differential diagnosis. Histologic 
and immunohistochemical analysis help to distinguish them.
Laboratory diagnosis
Laboratory tests revealed altered serum level of AST, ALT, alkaline phosphatase 
and gamma glutamyltransferase. Virological markers for hepatitis B and C and 
tumour markers including carcinoembryonic antigen, alpha-fetoprotein were 
negative, while, the CA19-9 was elevated.
Imaging diagnosis
Preoperative imaging (Computed tomography, Magnetic resonance imaging 
invasion seem to be associated with a higher probability 
of  recurrence. Brodsky et al[15] reported experiences of  
recurrent NSETs of  the liver with lymph node metastasis 
after partial hepatectomy. Hommann et al[16] reported a 
case of  lung metastasis after liver transplantation for an 
unresectable NSET. Based on these experiences, although 
the risk of  relapse seems negligible, a careful postopera-
tive follow-up is recommended. 
To date, the benefit of  systemic chemotherapy and 
the most appropriate regimen to adopt remain poorly de-
fined. In paediatric experience, preliminary results show-
ing a minimal response for an unresectable NSET when 
a hepatoblastoma and sarcoma protocol regimen was ad-
opted have been reported[3]. However, this topic remains 
completely unexplored.
Surgery seems to be the pivotal therapeutic approach, 
remaining the best strategy to guarantee longer survival 
and a better prognosis[1,3]. Our experience attempts to 
convey more information about the reliability of  the sur-
gical approach in the case of  a resectable NSET. In this 
sense, our clinical experience confirms that liver resection 
allows the safe attainment of  complete tumour clearance, 
even in advanced disease. Conversely, considering the 
low tendency of  NSETs to relapse and previous unsuc-
cessful experiences, at least for oncological control, liver 
transplantation generally should not be recommended, 
at least as a first choice[16]. Liver transplantation would be 
potentially useful for those patients with unresectable but 
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Figure 2  Pathological features of the reported calcifying nested stromal-epithelial tumor of the liver. A: At gross inspection the lesion shows well defined 
margins and is arranged in lobules; B: At histology the lesion is characterized by the presence of well defined nests of epithelial cells separated by strand of stromal 
cells, focally admixed with calcifying deposits (arrow); C: Scattered neoplastic cells stain positive for WT-1 immunostaining; D: Some neoplastic nuclei showed well 
separated green and orange probes signals (arrow), in keeping with a translocation involving EWSR1 gene (FISH); some neoplastic nuclei (asterisks) did not show 
the same break apart pattern.
 COMMENTS
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scan) revealed a well-circumscribed liver lesion involving the left hemiliver. 
The lesion appeared solid and heterogeneous with a rim-like enhancement at 
contrast phase with multiple intra-lesional calcifications. An extensive vascular 
invasion was evident.
Pathological diagnosis
Nested stromal-epithelial tumours (NSETs) are a non-hepatocytic and non-
biliary tumor of the liver consisting in nests of epithelial and spindled cells with 
associated myofibroblastic stroma and variable intralesional calcification and 
ossification.
Treatment
Surgery seems the pivotal therapeutic approach remaining the best strategy to 
guarantee longer survival and a better prognosis.
Related reports
Heerema-McKenney et al, Rod et al reported cases of NSETs occurring in pe-
driatic patients and associated with a Cushing syndrome. Brodsky et al reported 
experiences of recurrent NSET of the liver with lymph-node metastasis after 
partial hepatectomy. Hommann et al reported a case of lung metastasis after 
liver transplantation for unresectable NSET.
Term explanation 
WT1 is a mutifunctional zinc-finger protein involved in mesenchyme-to-epitheli-
um transformation which suggests an origin of NSET in a hepatic mesenchymal 
precursor cell with primitive differentiation along the bile duct lineage. EWS-
WT1 and SYT-SSX fusion transcript are genes can help to distinguish NSETs 
from other liver malignancy. 
Experiences and lessons
NSETs occur predominantly in young female and their development may occur 
as an isolated condition, otherwise associated with hormone-related syndrome, 
such as Cushing syndrome. From a clinical standpoint, histologic and immuno-
histochemical studies are essential to distinguish NSETs from other malignancy 
because of lack of a typical imaging pattern.
Peer review
In the present study, the authors report a case with a nested stromal-epithelial 
tumor in the liver, which has been rarely reported worldwide. They fully ex-
amined the pathological features of the tumor, by using immunohistochemical 
analysis. This report has originality, figures are clear, and the discussion is well 
written. 
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